Determination of the infiltration rate in a watershed is not easy and in empirical and theoretical point of view, it is important to access average value of infiltration. Infiltration models has main role in managing water sources. Therefore different types of models with various degrees of complexity were developed to reach this aim. Most of the estimating methods of soil infiltration are expensive and time consuming and these methods estimate infiltration with hypothesis of zero slope. One of the conceptual and physical models for estimating soil infiltration is Green-Ampt model which is similar to Richard model. This model uses slope factor in estimating infiltration and this is the power point of Green-Ampt model. In this research the empirical model of Green-Ampt was optimized with integrating artificial neural network model (ANN) and a model of geographical information system WMS to estimate the infiltration in Kakasharaf watershed. Results of the comparison between the output of this method and real value of infiltration in region (through multiple cylinders) showed that this method can estimate the infiltration rate of Kakasharaf watershed with low error and acceptable accuracy (Nash-Sutcliff performance coefficient 0.821, square error 0.216, correlation coefficient 0.905 and model error 0.024).
Introduction
One of the most important purposes in managing natural resources is conservation of the soil and water. Totally, there are three main factors in this purpose which are precipitation, infiltration and runoff. Increasing of soil infiltration and reducing runoff velocity and volume are the main aims for soil and water conservation. Infiltration is one of the important physical factors of soil which affects soil quality, vegetation feed, runoff rate and soil erosion. Factors such as soil texture, soil structure, and rate of organic matter, management and type of soil layers affect infiltration rate [1] . Infiltration of water into soil is as a primary process of water entering from soil surface into unsaturated region of soil. This process is as main parts of hydrological cycle and is defined as entering water from soil surface into soil. The quantification of soil infiltration is important issue in management of watershed. Infiltration models has main role in managing water sources. Therefore, different types of models with various degrees of complexity were developed to reach this aim [2] . Most of the estimating methods of soil infiltration are expensive and time consuming and with hypothesis of zero slope [3] . All of the infiltration equations can be divided into two groups of empirical and theoretical equations. Philip equation and Green-Ampt equation are the most important theoretical equations Horton and Kostiakovequations. Each of these equations has their benefits and limitations [4] [5] . The existence methods about determining the infiltration are divided into two groups. The first group is the theoretical methods or equations which are used to access approximate rate of infiltration. In second group it is possible to measure infiltration using based on flood and precipitation relation or using experimental analysis by penetrometer at small plots. Reference [6] in an article investigated the models of Philip and Green-Ampt using 35 multiple ring infiltration experiment in Masil Palangan watershed in Neyriz at the south of Iran. Results showed that the Green-Ampt model was the best model to estimate infiltration. References [7] [8] used the Green-Ampt model to convert pure rainfall at unstable condition to pure rainfall. Reference [9] compared the Philip, Green-Ampt and Horton models together for different types of soil and calculated the models parameters especially for Green-Ampt model. Results showed that the parameters of Green-Ampt model were in agreement with the results of numerical analysis. The reason of this finding is considering water stable status of model when the rainfall intensity was more than that of hydraulic conductivity. Reference [10] modeled the infiltration process in silt soil using corrected Green-Ampt and Hydrus-Id model. They simulated the infiltration using uncorrected Green-Ampt, corrected Green-Ampt and Hydrus-Id and then compared the results with observation values. Results showed that the corrected Green-Ampt model was in agreement with the real status. Reference [11] in a research entitled "investigation of the GIS-base model to optimize infiltration estimation models according to the slope and land use" investigated the effects of different slopes on Green-Ampt infiltration model. Results showed that among the different slope factors in Green-Ampt infiltration model the square of slope cosine was the most suitable factor in study area and can be used to calculate infiltration. In this research the empirical model of Green-Ampt was optimized with integrating artificial neural network model (ANN) and a model of geographical information system WMS to estimate the infiltration In Kakasharaf watershed.
Materials and Methods

Study Area
Kakasharaf watershed with an area of 10798.3 hectare is located in Lorestan province, the south east of Khorram Abad city. The geographical position is from 48˚39'8'' to 48˚57'52'' eastern longitude and from 33˚16'21'' to 33˚23'00'' northern latitude. Maximum elevation at sea level is 3287 meter and the minimum in outlet of watershed is 2121 meter. Figure 1 shows the position of the watershed in Iran and Lorestan province.
Green-Ampt (G-A) Infiltration Model
Green-Ampt (G-A) model [12] is one of the conceptual models which has been edited based on Darsi and the concept of the incorporation of its equations. The basis of this model is simple and its parameters can be easily calculated with using the physical properties of soil [13] . In this model the velocity of infiltration and the cumulative infiltration rate is calculated as following Equations (1)-(4):
